observed in process of conversion to chlorite (Swindale and Fan, 1967) .
According to Garrels and Christ, (1965, pp. 353-362 ) the gibbsite-kaolinite equilibrium is fixed near 1 ppm of dissolved SiO2, therefore gibbsite is not to be expected in association with quartz and kaolin, particularly not in a clay-sized sediment with ample pore water to promote chemical exchange. Other workers have pointed out (Millot, 1970, p. 343) (Gastuche et al., 1961) that the formation of gibbsite is favored by a high A1/Si ratio and low pH. A more recent study (Linares and Huertas, 1971) puts the upper limit of gibbsite formation at pH 6 when no silica is present and pH 4 when SiO2/AlzO3 (molal) = 0-5. The pore waters of the marine muds in Hole No. 13, associated with abundant quartz and kaolin, and little organic matter, are far too alkaline and siliceous to meet the requirements for stability ofgibbsite. 6.5 ppm Si is an average figure for pore waters of this (10-15 million yr) , demonstrates a far longer life as a metastable phase than would be predicted from the physico-chemical data. Lodding (in press) believes that gibbsite may form in the presence of quartz under special conditions of dynamic disequilibrium, but these conditions do not occur in deep sea muds. In the present instance, the low temperature of the sediments may have prevented the attainment of equilibrium, despite their large specific surface and thorough permeation by pore waters.
Procedures
Samples were air-dried from aqueous slurries to achieve preferred orientation of platy minerals, and scanned on a Siemens X-ray diffractometer with CuK, radiation. Calcareous samples were re-run after HC1 treatment and removal of calcite. I confirmed the presence of gibbsite by DTA at 10~ in a Fisher Differential Thermalyser, using a bare chrome-alumel thermocouple. In both X-ray diffraction analysis and DTA, I estimated the amount of gibbsite by adding 6% of pure stalactitic gibbsite to a duplicate sample, and comparing the areas under the respective peaks. Gibbsite has one very strong diffraction peak at 4. 85 ,~ (18.3 ~ 20) corresponding to its (001) basal spacing; in these dilute mixtures of poorly ordered material it is the only peak recorded. In DTA runs, both the deep-sea samples and the stalactitic gibbsite showed one endotherm beginning near 310 ~ -----5~ (point of inflexion). Lodding (1969) using a heating rate of 8~
found that the endotherm of Brazilian gibbsite began near 280~ X-ray diffraction analysis (Table 1) confirms previous estimates (Maxwell et al,, 1970, p. 537 ) of the mineralogy, except for the addition of gibbsite and the fact that I find no cristobalite in Core No. 2. Gibbsite here cannot be recognized under the petrographic microscope because of the extremely fine gain size of all constituents of the sample.
